Blood collected 314 and 496 days after experimentally infecting splenectomized and spleen-intact American bison (Bison bison) with Anaplasma marginale was infective for splenectomized bovine steers. The pathogenesis was identical to that seen in bovine studies using bovine blood inoculations. A splenectomized bison remained normal clinically, hematologically and serologically for 10 mo after repeated inoculation of ovine blood infected with A . ovis.
INTRODUCTION
Anaplasmosis is a disease of ruminants, characterized in severe cases by anemia, icterus and death, caused by intraerythrocytic rickettsial agents of the genus Anap l a s m . While A. marginale is the primary pathogen in bovine anaplasmosis, it is not confined to cattle, nor is it the only pathogen of the genus. Another important, but generally less pathogenic, species is A. ovis, primarily infecting sheep (Splitter et al., 1956; Magonigle et al., 1981) , but also goats (Mallick et al., 1979; Yousif et al., 1983) , and some wild animals (Neitz, 1939; Enigk, 1942; Post and Thomas, 1961) . A recent review of infections of Anaplasma effectively summarized the history and then current knowledge of wild and domestic hosts of species of Anaplasma and the associated epizootiology (Kuttler, 1984) .
Some wild ruminants are known to be significant reservoirs of the disease for domestic livestock (Christensen and McNeal, 1967; Howarth et al., 1969) . To adequately develop and implement effective anaplasmosis control programs, as much information as possible on the epizootiology of each pathogen must be obtained. Zaugg and Kuttler (1985) , reported that two bison calves, one splenectomized and one spleen-intact, were inoculated with an 
MATERIALS AND METHODS
All bison and bovine steers were maintained in open isolated corrals. Alfalfa hay, fresh water and trace mineral salt were provided ad libitum.
Study 1: Whole blood from two A. marginale-infected American bison (Zaugg and Kuttler, 1985) , was collected in citrated tubes 314 and 496 days after experimental inoculation. Blood from bison B3 obtained on the collection dates for inoculation had a percentage of parasitized erythrocytes (PPE) of 1.6% and 0.696, respectively. No parasitemia was observed in blood collected from bison B4 on either date. On each collection date 5 ml of blood from each bison was inoculated (IV) into individual splenectomized Holstein-Friesian steers within 15 min of collection. Blood was sampled from all recipient bovines every 3 to 7 days and examined via packed cell volume (PCV), PPE, rapid card ag- Study 2: One splenectomized yearling bison bull (B1) was inoculated (IV) three times with fresh whole sheep blood, collected in partially evacuated glass tubes containing EDTA (Vacutainer, Becton-Dickinson, Rutherford, New Jersey 07070, USA) as follows: (1) 15 ml from a ewe experiencing acute ovine anaplasmosis (PCV = 15%, PPE = 21.6%); (2) 100 days later, 20 ml of pooled blood from four ewes known to be carriers of A. ouis; and (3) 217 days later, 20 ml from a known carrier. Blood was sampled once per wk via jugular venipuncture and examined hematologically and serologically, as described above. for a total of 10 mo.
RESULTS

Study 1:
All four bovine steers inoculated with bison blood developed parasitemias (Table 1) and experienced clinical disease. The prepatent period, defined as the time from exposure to time that a PPE value of 1 is observed (Buening, 1973) , lasted 21 and 30 days for the recipients of blood from the splenectomized bison (B3) and 35 and 30 days for recipients of blood from the spleen-intact bison (B4). The single IM injection of oxytetracycline, at 20 mg/kg, was therapeutic as determined by the disappearance of parasitemia and a return to normal PCV values. 
DISCUSSION
The prepatent periods of 21 to 35 days in the inoculated steers were consistent with those observed normally in bovine studies using blood inoculations (Blood et al., 1979) . Steers 6 and 28 (Table 1) exhibited severe signs of disease and were chemotherapeutically treated to prevent death. Steers 3 and 7 were similarly treated 3 days after a detected PPE so that the animals might be used in another, unrelated study. Judging from the rapid initial rise in PPE values (Table 1) it was felt that had the infections been allowed to progress the steers would have suffered severe anaplasmosis.
Bison B3, but not bison B4, developed acute phase clinical signs of anaplasmosis 58-68 days after exposure (Zaugg and Kuttler, 1985) . However, both splenectomized and spleen-intact bison were asymptomatic carriers of A. marginale for at least 496 days, as confirmed by passage to susceptible bovine steers. Other investigators have noted a lack of clinical disease in Anaplasma-infected North American wild ruminants despite constant parasitemias in splenectomized individuals (Renshaw et al., 1979) . However, unlike black-tailed deer (Odocoileus hemionus columbianus) which lost their antibody titers within 16 wk after the peak of parasitemia (Christensen et al., 1958; Osebold et al., 1959) , bison maintained CF titers at least 15 mo later, the same was observed with cattle infected with A. marginale (Todorovic et al., 1977) . This immunological similarity may be due to the closer taxonomic relationship bison have with cattle than do the cervids. It also implies that bison may serve effectively as carriers of Anaplasma for much longer than proven here, thereby complicating anaplasmosis control programs in areas where bison and cattle intermingle.
The 
